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T-iryiniu.-TIie mean temperature was 35.3'. or 1.6' below normal. 
t was tiso, at Birtlsnest 011 the %th, and tlie lowest, 4' b e l m  
nterey on tlie 4th. The : i v e ~ g e  preci1iit:ttirin was 2.20, or 

'7.1s bela In nornial. The greatest montlilg amciunt m as X.54, at C'har- 
lotte<\ illr. :in11 the leust, I).i5, at Wtville.  

has been conducted in a iiiore or less iinperfect, manner ; in 
fact, the hest class of c;loud ol~servations has Ijeen made 1)s 
only n few special st.nrlents. This sullject has lieeu est,en- 
sively discussed a t  the serera.1 meet,ings of t.lie Iiiternationnl 

zero, at Nuttallburg on the 5th. The average precipitation was 1.59, or 
clecideally below normal. The greatest rnoiitlily auiount n as 2 . 2 ,  at 

ton, and the least, lM7, at Hewlett. 
11 %i,Uzo / I  sin. -T h e ni en n t e m pe rat tire n as 1 P. Go, or 4. So ahov e normal . 

Tht. highest wns 5:<O, at Me:ialow Valley 011 the 29th, a n d  tlie lowest, 
.?So below zero :it Butternut (111 tlie 5th. The average precipitation --as 

rrntest amount  as 2.40, at How- 

was ?Yo. I I ~  about 5" above nor- 
\!:is ?lo, :it Eiiibnr on the !Ith, anal the lowekt, !?so 

hr aveinpe precitiitation was 0.79, 
The createst iiionthly amount was 2.41, 

ni:~l. The hi. 

aJr o n l ~  4iglitly :ibove n o l m n l .  
at Telliin-htrine, ani1 the least, lJ.24, at Lan4ler. 

w 1 . g  11111 .] 
- -  - ~ _ _ _ _ ~ ~ _ _ - ~ - _ _ _ -  

Mean Iieiglit. Mean re1ocit.y. 
_. ___ 

Summer Wiuter Siiminer Winter 
lialf half half half 

SPECIAL CONTRIBUTIONS. 

Congress of Meteorologists, and as etarly as 1S91 the matter , year. year. 

X*ft,.z. .ur,/zrr. 
was placed in t,lie hands of a permanent committee. 
sult vf their labors is shortly to go iiit,o etYi:ct, iiaiiiely. an 1 

One re- ' -- - _ _ ~ ~ _ _ _ _ _ _  

CLOUD OBSERVATIONS A N D  A N  IMPROVED 
NEPHOSCOPE. 

year. year. 

n1.p.*. 1/1.p.*. 

By C F. MARTIN. Profewor cif Meter~rology. U. R. Weatber Bureau iflated Apr i l  
IS, lti9li). 

agreement entered into IJY nearly all the met,eorcilogical spry- 

ancl accorcliiig t,o a uniforni scheiiie a t  a few selected statia.lns 
ices of the world to oliserve and stJudy cIoucls systeniat.ically 

for a period of one year, hegiriniiig Rlay 1, 1$96.* The ohqer- 

Observations and studies of clouds, their forms, heights, 
velocities and directions of niution, constitute a t  present per- 
haps the most important source of information as to what is 
going on in the upper atmosphere. IUnch attention has lieen 
concentrated upon f l i p  faithful aiicl regulnr observation of 
temperature, rainfall, wincla, etc., within a few feet of the sur- 
face of the earth, Iiut liere the influences of local surround- 
ings are always a iiinre or less iaiportaut factor, wherrns the 
character niid behavior of clouds result frr~iii the oyrratic i l l s  
of qreat forces on large niasseq nf the atiiic )lipre, in1 modi fid 
by important cl is t u r l i  n q ca ii s w  . I f t 11 c~ro ugh 1 y R t ud iecl , c 1 a sai - 
fied ancl nnderntood, the cloud l)hriioriienn should greatly air1 
iiietenrolc itzists ill rx~i l : i inin~ much that  is I I ~ J N  I J I W X I ~ ~  I J ~  1111- 

.................... 
24.1 40.9 
1 1 . 1  9 . 2  

1.GS7 1.571 8.9 18.7 
strCitlls ieVei ........ . . . . . . . . . . . . . . . . .  503 45.4 7.2 10.2 

................... 

~ ~ 

C ' l f J t r t l  fO)'//lq.-C1(JUds take cni an infinite variety of forma 
aiid btruc tiirrs, IJut thew, nevertheless, liiay be grouped into 
sollie ten or fifteen classes or typical varieties. A systematic 
classification of this wrt  has lieen presented Iiy the Inter- 
national C'lnud C'ommittw that  is quite generally acceptable 
to meteorologists, although any siich clahsifications niust 
a1w.a~-s Le rt-garcled an purely arbitrary and conventional. 
The general adoption ev~rywliere if one such classification is 
highly clesirahle, as i t  provides a uuifnrm and convenient 
system of naiiiw for clouds nf thr  different kinds, however ob- 
jrctionnGleaay uneclassification iiiay lie in itself. The cloud 
committee I\ ill 1)ulJlisli soon i~ cloud atlas containing plates 
representing typical clciuil fornis oLtaiuei1 by selectiou frorii 

The f~~l lowing  table, \vhicli gives thr  iiiean heights and 
velocities of the rlifiereiit climd forms, nil1 be of interest. 
Tlir d:itti ccintainrcl tliereiii is the result of n large nuniber of 

IarLy IlLlml~rrs of  cloucl pllotc~~ra~'1ls. 

Altn-8~umulus ................................... 
utrat~,-ci~inulu~.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

rirnLiis ................................. 
......................................... 
......................................... 
.......................................... 

~- ~~~~~ .. ~~~~~ ~ _ _  

%I!% , 2.931 !l.4 21.3 
I. !%i i .  %%I 8.: 11.5 
1 . 4 7 : 3 ~  1.3H1 8 . i  14.3 
1.W 1.55'2 16.5 12.9 

712 1 ........................... 
583 5113 6 . 2  ........ 

in  the iiiost coiiililete ancl cniiiprelie~~sire nianaer a t  JVash- 
ington, ancl so~iien.liat lesh elahorately a t  other selected stn- 
tioiis. 

Elcnze~t* in cloud o h  r i  r i t i o i i r  -The following list sets forth 
the several elements that  may I J ~  consicl~rsd in cloud o1)ser- 
vatious : 

( 1 )  IGncl or name of cloud. 
( 2 )  Direction of the cloud frciiii the olw?rver; that is, ita 

a ziiiiu th . 
(3)  Tlie angular elevation of the  cloud above the horizon ; 

that  is, its angular altitude. 
( 4 )  The direction of i ts  inotion iiieasiiretl on a liorizoii- 

tal plane ; that  is. the aziinuth of its motion. 
( 5 )  Tlie apparent velocity of i ts  motion. 
( 6 )  The height of the cloucl : that  is, the vertical distance 

of tlie cloud above the surface of the earth. 
*This date has recently been changed tu Auguht 1, lC;9G.-C'. A.] 

REV-2 

............................................ 
tratos ..................................... 
uillulus .................................... 
ratus ..................................... 
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B. Intermediate clouds, elevation 3,000 to 7,000 meters. 
3. Cirro-ciimuluu, fleecy clouds in small white 

4. Alto-cumulus, denser and larger fleecy clouds 

5. Alto-stratus, thick veil of gray or bluish color. 

f balls and wisps. 1 with shaded portions. 
( b )  

( a )  6. Shato-cuiiiulus, large balls or rolls of dark cloud. 
( b )  7. Nimbus, rain clouds. 

8. Cumulus, wool-pack clouds, elevation of base 1.400 
meters, apex 1,500 meters. 

9. Cumulo-nimbus, thunclerclo~id ; elevation of Imsp 
1,400 meters, apes from 3,000 to 8,000 meters. 

C. Low clouds, elevation less than 3,OOO meters. 

D. Clouds formed by the diurnal ascending currents. 

E. Elevated fog, helow 1,000 meters. 
10. Stratus, lifted fog. 

A more detailed description of the cloud forins classifietl 
above will be found in Instructions for Observers of the 
Weather Bureau, page 18. 

ninine of cloud.-The kind UI' name of the cloiid in any par- 
ticular case must he decided upon by the observer's own jurlg- 
ment. Instrumental means are unavailahle in ohserving this 
element. Some of the remaining items in the above list of 
elements can be ohserved more or less perfectly without in- 
strumental aid, but others require instruments, and all are 
much better made I J ~  their use. h single iiistrunient suffice€ 
for making all the measureinen tu, although special devices are 
more generally employed in measuring the height of cloutls. 
owing to the need of greater accuracy. 

Tho iniprorcd ratyAosc.opc.-The instruinent einpluyed for 
general cloud observations is called a nephoscope. RIang 
forms of this instrunient have been drvised and used, but, 
with scarcely an exception, they consist of a horizontal mir- 
ror so arranged that  the reflected image of the cloud in ques- 
tion is observed. In most, or all of the forms with which 
the writer is familiar, the utility of the instrument is limited 
more or less, and althongh scme of the elements mentioned 
above can he observed in a satisfactory inanner, others can 
not be determined a t  all, or are oliservecl with difficulty or  
inaccurately. hlauy forms of nephoscvpe are inconvei~ient 
to use, ancl the deductinn of final results involves iinnec~s- 
sary numerical computations. I n  the instruinent clescribed 
below, which was devised for the use of the Weather Bureau 
observers, the writer has sought to extend the utility of the 
nephoscope to the observation of every possible element ; t o  
insure a iiniforni degree of accuracy; to provide that the 
manipulation shall Le as convenient a s  possible, and to choose 
such dimensiona that  the nnnierical coinputations incident tc 
the reduction of observations shall be reduced to the mini- 
mum. The writer desires to acknowledge his indebtedne~s tc 
Prof. Cleveland Abbe for many valuable suggestions. 

The instrument is shown in Big. 1, as arranged for general 
cloud work. The circular frame, A, is inounted upun threc 
leveling screws, and its upper surface is graduated to degrees 
numbered froni 0 to  360, the numbers increasingin a direc- 
tion contrary to the direction of niotion of clock hands. Thit 
direction is adopted a t  the suggestion of Professor Bigelow 
as this sequence of angles conforins to that  which obtains in 
the ordinary conception of trigonometrical functions, as  alsc 
in the positive cyclonic rotation, ancl in magnetic elenients 
The plate and mirror, M,  revolve smoothly within the circulai 
rim A ,  being carried upon a hollow vertical axis at  the center 
The arm, B, carryiug the sighting staff, S, also revolves up011 
the central axis, the outer end traversing the narrow annular 
space between the mirror and graduated rim. The staff, R, ic 
telescopic in construction, and is attached to the ami  a t  B ~ J J  

a hinge which permits the staff to be inclined from the vertical 
to any extent, but always in a plane perpendicular to the mirror 
The top portion of the staff is provided with a crosshead,which 

Washington, 1895. 

~ ~~ ~~ ~ 

is surmounted by a small sighting knob, s. The crosshead 
is adapted to receive the secondary staff, S',which slides with 
gentle friction through the crosshead, and is tipped a t  either 
end with small secondary sighting knobs, s'and s". By rea- 
3on of the telescopic construction of the staff, S ,  the cross- 
head can uot only be turned alJout in any direction, but i t  
and the sighting kiioh, A, can be raised by various amounts, 
being held in place by friction. The hinge at, B is made in 
wc!h R iiianner that when the staft', ,S, is placed in a vertical 
pnsition the sinall rod sliding inside can he forced down into 
1 hnlr in the hinge, the efl'ect of which is to lock the hinge 
a n  that  the staff is held rigidly in a vertical position. The 
purpose of this arraugeiiien t will appear when the manner 
of using the nephoscope for observing apparent cloud veloci- 
ties is descrilJec1. 

FIG. 1.-The Improved Nephoscope 

A fine line crossing the c e n t ~ r  I J ~  the mirror is etched upon 
the tlnrfnce of tlie glass, and is graduated into millimeters, 
the zero of tlie scale being placed a t  the center. The radius 
of the mirror is slightly more than 10 centimeters (44 inches). 
Two circles, of 5 centinieters and 10 centimeters radius re- 
spectively, are also engraved on the glass. 

A 
short length of silk twist is passed through this and the hol- 
low axis of the instrument, and has attached to it balow a 
small weight, whereas, the end above the mirror is fastened to 
the sighting knol~, 3. The thread is kept taut a t  all times by 
the smnll weight below, and if detached froin the staff, S, is 
prevented from passing entirely through the mirror Ly the 
knoh a t  the end. When in use, the nephoscope is mounted 
upon a hollow support, most conveniently made with iron 
piping, thus providing a sufficient space for the movements 
of the sniall weight which is n convenient, although not a 
necessary, adjunct, as the result may be obtained in other 
ways. The weight is so formed that wheil not required, or 
for security in transportation, it may be screwed within the 
hollow axis of the nephoscope. 

The knob, s, ig shown enlarged a t  A' in the figure, the con- 
struction there shown lleing adopted in order that  the line of 
the silk thread shall range accurately with the center of the 
inirrur and the center of the sighting knob, in whatever po- 
sition the staff may he placed and however the crosshead 
niay be turned. It will be seen from the figure that the sight- 
ing knob, s, above the crosshead is formed of a separate piece 
pointed a t  the lower end, upon \rhich it pivots within the up- 
per portion of the cross. By this construction the thread is 
prevented from winding around the staff when the latter is 
rotated. The round knob a t  the extreme top is slotted so 
that the thread always draws from the center. 

The center of the glass is pierced with a fine pin hole. 
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The ohject of the thread is to facilitate the nieasi~reiiien~ 
of the angular altitude of  a cloud. I11 the use ~f the instrri 
merit, the angle hetween the thread and the mirror IS  the mi. 
gular elevation of the cloud observed. which, for moht pnr. 
poses, can be measured n it11 61lffiCient accuracy 11y the usci d 
an orcliiiary seiiiicirciilar protrwtor of ahout 10 centinneter~ 
radius ($+to 4 inches). The cine shown at the side of thc 
figure is provided with a sniall, pointed projrction at the ceii. 
ter of the arc. TVhen applied tu the mirror so that  the puinl 
enters the small hole iii the rrnter. the angle of the threai 
may be read off with a very considerahle accuracy. 

A small level of the usnal constrllCtl(Jl1 accompaniw eacE 
instrument. and, i f  desired, can be permanently attached 
although the detached level is lielieved to he Iwtter, and p i s .  
sibly less expensive. 

Thus constructed thr  neph pr lieconies a very accurate 
cloud altazimuth. and is iise n many cither kinds of olr- 
servation where horizontal and vertical angles are t u  116 

mmsiired, such as  auroras, halos. kites, mind vanes, etc. 
For tlie hest resnlts each instrniiirnt should he pruvicled 

with two mirrors. The one for general use shuiild he macle 
of black glass, ground t r w  mid flat. A splendid suhstitntc 
for the hlack glass, which is rather difficult to procure, con- 
sists of ari ordiiiary 1lie.c.e of clear s law such as is iispd i~ 

mirrors. h i t  from I\ liich the Hilvrriiig has Iieen reniored niid 
the surface coated evenly with perfectly l~lack paint. Thr 
top surface of such a qlass heconies a lmt ia l ly  reflectiiiq stir- 
face. The lcm iri 1)rillianc-y froin the partial reflertivii i.; ot 
great advan tage in  ohserving strongly illuminated cloiids. 
Nothing iiiore than snch a mirror is reqiiirecl. except. iii rarr 
caseB, when the clouds are dark and arr devoid o f  :my tlis- 
tinct and well-defined marki~igs. d silvered mirror reflert- 
ing strongly from the top surface is then rrc1iiirt.d. The 
ordinary inirror, silvered 011  the IJaCk, gives rise tn (It 1iiI11e 
reflections that, a t  t i i i ie~, heconie trouhlesoni~. 

E.['prhit/? .-For repeated and frequent t ibservations h o n i e  
convenient and s t a l ) l ~  mpport  should be providwl and estalb- 
lished a t  a pvint coiiimanding mi nninterrnpted view uf the 
Sky. The ne1)hoScupP is t(J hr placed U ~ C I U  ite su i ) l~>r t  fit) 

that the zero of the Krrtdiiated circumference is set t(J the 
south point of the hUriZoti. Thid adjostmrnt 1 ) ~ i n g  tiiice es- 
tablished, it is c o n v ~ u i ~ n t  to ~ J V I C ~  that the points o f  tlie 
l e v e h g  scr~m s 1)f the iiephoscope fall. respectively, the one 
withiii a conical hole, another 11 itliin a V-groove, aiid tlir 
third resting upon :t flat siirfacr. 1Vhr11 returned to this 
support after removal the acljtistment uf the instrnnient to 

point is preserved. 
o f  o h f ~ t ~ r t ( t i u ~ t  .-The nianrier of using the iir1)lio- 

scope will he iinderstood from a ilebcription uf the methud ( ~ f  
ohserving each of the elements given iii the list above. 

The theory of the nephoscope reqiiirei. that  the mirror 1w 
accurately horizontal. This condition is secured in a sa tis- 
factory nianiirr hy iiirans of the leveling screw,  aided liy the 
small level accumpanying the in~ t rumen t .  

Passing elemrut numl~er ( 1  ) oii the list-that is, the name 
of the cloud, nhicli, a 6  w e  have seen, must be deterniinrd 
directly-the niaiiiier of  ohsprving the azimuth of  a rlouil 
will he clescribtxl: 

( 2 ) .  LookiIiq a t  the mirror o f  the iiephuscope. tlir ininye uf 
the desired cloud is found, and the oliserver niulrs 1iiA lieacl 
until the niiddle of the clouil image, or whatrvrr point is to 
he considered, is seen at the very center nf the mirror, which 
iR marked hy the sillall hnle through the glass. It is iiec'rs- 
wry of cniirse to avoid doii1,le vision 1)y using one eye only. 
Keeping the cloiirl iniage always a t  the renter o f  the mirror, 
the sighting staff, P, of the nephoscope is revolvrd ahout th r  
crntral axis and inclined w t i l  the siiiall sighting knob, A ,  is 
likewise seen reflected with the cloud from the center of the 
mirror. At this nionieiit of time the azimuth nf the cloucl is 

the reading on the graduated circle opposite the index at- 
tachrcl to the base of the sighting staff". 

(i;). The anqnlar altitude of the cloud is likewise shown 
from the setting we have j t i b t  clescrihed-that is, the angle 
madr 1)y the thread as it fitretches from the center of the 
mirror to the center of the q h t i n g k n o h ,  .., is the altitude of 
the rlnud f hen it is i n  ranqe \sit11 the kiiol~.  This angle is 
~neasurrd hy placing the btralsllt edge of the protractor on 
thr niirrur n i th  thr  pointed projection entering the hole in 
the niidtlle of the mirror. 

I t  n i l 1  IJP rioticed that thus far the sightinq staff is b ~ y o ~ d  
the ceiiter of the iiiirror from tlie ohserver, so that the re- 
fltvtrcl image of  tlie staft' appears in the mirror. I t  is also 
pnssihk to have the b h f f  cin th r  side uf.?!  to the (Jbserver, hut, 
i n  this case the ~ C ~ ~ l l E t X i i ~ ~ t  must be made S(J that  the ~INIJ. R, 

is in the direct line from the center of tlir niirror to the oh- 
server's eye. The angular altitucle of the cloiid is given just 
the same a s  hefure. l ~ y  thiR iiiethod of ~)FJ~erring, hnt the azi- 
niuth oi the cloud will I J ~  1SO" dilfrrent from the reading of 
tIir aLimuth circIe. The flret dencrilwd niethod is preferable. 
(4). -4zimi/t / i  of / ) ~ o t i ~ j ) ~  of dorrd.-The direction in which the 

cloud is moving is ohtaiiied \\it11 the nephoscope as followe : 
The cloud in  cliiestion is lrrought in  range and the sighting 

k n o l ~ ,  v, ~ d j ~ s t e d  exactly as &wxilJed under ( 2 ) .  Unless the 
rloud ib moving w r y  slo\vly, the image 111 a very few seconds 

n to iiiovr away froin the center of the mirror. 
Tut) methuds of following the image arr now open to the 
01 )server : 

E'rnt  7rictliorl -Follow the motion c ~ f  the clnud hy keeping 
the  imnpes o f  the knoll and the c l t ~ ~ i d  together, not hy iiioving 
the sighting skitl, which under no circiiiiistances must he 
clirtnged fruiii its firbt position, lmt I)y nioving the head. As 
the cloud image thus appem-s to traverse tlie mirror from the 
wi t e r  to the cirruniference, tlie niirror is turuecl upon its 
axis so that tlir lint. ( ~ f  graduations across its snrface appears 
to intersect the cloiid end the kiiob, A. IVlieii i t  is foiind that 
this l ine has heen set to coincide ~ i t h  the path (Jf the cloud 
iniage-that is, \I hen the cloud follon s nlong the line-then 
tlir lat trr  is parallel to the ilirectioii of the cloucl motion. 
Before ilesoriliiag tlir manner CJf reading CJH the azimnth of 
thr niotioil, the sm~i id  niethod will he given, R H  follons: 

,%t orirl t/i~d.-Instrad of iiioviiig the lwntl so that thr? 
:loud atit1 the h o l J  map he kept together on the niirror, the 
liead may be kept stationnry. that  is, the head is held so that 
the kiiol) is s ew nlwavs a t  tlir crntrr  of  the niirror. The 
31tiiid image will i i u ~ ,  even n i o r ~  rapidly than Iiefore, nppear 
to n i ( w  tonard the edge uf the mirror, which, as before, 
tiiust I ) P  turned until t l ir  graduated liiie IS so placrd that the 
>lt,iid appears to follnw it clourly. H u e ,  agnin, the line is 
i n  the same direction as the cloud iiivtion. 

The actual pusitinn of the line should 1 ) ~  the same whether 
the cloud iniage as followed hy tlir first ur becoiid method 
Aftrr followiiig the cloud toward the edgr of the plate the 
readiiig on the graduated rim, \there the cloud appears to 
11ask off the plate, ni l l  he by the first method, the direction 
,I hencv tlir Cloiid caiiie, but hy the second method the direc- 
tion toward which the cloud is nioving. 

t w o  )ti( t i t o d s  f 3 J u t I ' ~ d f  d . - h  the first method the speed 
u ith which the cloud image traverses tlie plate clepriids upon 
.he height uf tlir knoh above the mirror. As this itl always 
I w s  than the height of the head ~ ~ J O W  the mirror the appar- 
Ant sperd  ill be much less by the first than hy the second 
mPthod. The first niethnd is, therefore, nnt PO well adapted 
o d~terii i ine the direction of motion of very high or very 
 low nioving clc~iids, nor those 1% hose forms c-hnnge greatly in 
t f ~ m  seconcls. 111 geiieral, the second method will he he6t to 
mploy  N here directions of motion only are desired. 

It is impnrtant that  the different results ohtsined IJY the 
,no methods he not conf~sed  in case ohservations are made 

b 
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in both ways. 1ii.ohserving the apparent velocity uf clowls 
the first method of following the cloud image must alone Iw 
used, and while in general the second method is hrst aliere 
directions of motion only fire desired, observers n ill, prrliaps. 
avoid confusion and errurs liy making liuth classes I J ~  ( ~ l i ~ e r -  
vations by tlie first method. 

It will he noticed liere that, harine; adjusted the iieplioscl!pe 
on the cloud. and having set, the line un the iiiirrur to cu111- 
cide with tlie direction of cloud niotion, these oprrations 
have determined each uf tlir thrrr elements ( 2 ) ,  (R), :tiid ( 4 )  ; 
that  is, the reading on tlie graduated rim olrpirsite the ~ J W -  
of the sighting staff is the azimuth of the cluudl; the nugle 
between the thread aiicl the  mirror is the mgular  altitude of 
the cloud ; aiid finally. the direction of  motion is detPriiiiued 
from the position of the line ( i n  the niirrur. 

( 5 ) .  The olwrvation uf the nl)lmrent velocity uf tlir cl(JlIt1 
is attended with a little ~iiort. complication than aiiy ( ~ f  thr 
preceding elenleiits. It consists i n  followiitg the clcJd iningr 
Rccordiitg to the ol,ovr-dp~cri),rtl first method, mid in noting 
the number of divisions vu tlie grarlnatrd liiie trawrsrd in 
a stated niinilrrr ( i f  hecuntls, fur  es:iniple. 30 secoud-. Iiistracl 
of this n e  niay acrtp the nuniher of seconds required for tlie 
cloud iinage to traverse ti fixed distance oii the pl:tte, say, 
for exanilrlr, fruiii the center tu tlie eclqe, ( ~ r  half-way to the 
edge. Thr  twu circles engraved 011 the iiiirror are fur this 
piirpcise. Iu (~rder  that  tlie apparent velocity of O I I ~  cloud 
may he coiiiparrd with tha t  ( i f  another it is necessary that 
the vertical distance uf the sighting ~ O I J  above tlie iiiirrtrr 
he conctantly the same, or, if different. that the height lie 
known. 

Furthermure. tlie actual velocity can Le deterntinecl from 
the apparelit velvcity when the height of the cloud is k i i t ~ ~  n. 
From ninny observations that have already been made it 
has heen discowred that there is cluite a definite relntiun he- 
tween the heights vf clciiids m c l  their appearance. These 
relatiuns are rouglily iiidicatrd in the clond classificntitrii 
already given, a n d  inure accurately in tlie talile of heights 
and velocities. It therefore results that  ~~Irservati~iiis ( i f  : ip -  
parent cloud velocities I J ~  the n rhosc~~pr can lie matlr tu 

themselves, and the iieplioswpe descrihed a1 i t  )\ P has heen 
arranged with particular reference to thi.: use. 

For this liiirprse the hiiiged joilit is locked, iii the iiinnner 
already described, b u  that  the sighting staff assiiuieR its y r t i -  
cal pusition. The knol), h ,  is now 
clouds are sighted with referpiice to tl 
cording to convenienct.. The arm, h", 
the croshhead, and can he rrvolved f%lJULit  t h r  vertical staff, 
S, which niotioiib, togrther \\ ith the rotation oi the staff 
around the celitral R S i h  is h l ~ a p s  hlifficiellt to hring the 
knobs in  rarige with any cloud, eXCelJt i t  lie of low eleva- 
tion (under 20'' ). The (ohserva tic iii of  siich luw cloutlb is 
not altogether desirable. The k ~ ~ u h s ,  in whatever position 
set, are almays n constant distance ahuvr the mirror, iiniiiely : 
4.73 inches (12 cm.). The line engraved across the mirror 
is g radua td  t u  niillimetere. Accepting these di~nensicrns 
i t  will Ire fouiitl on coniputaticrii tha t  the niiiiiher of milli- 
meters traversrd Iry a clrrncl iiiinge iii 30 b 

velocity of t,lie clond in milw ~ J W  hour, proviclecl, th r  cloud 
is just one mile high. If tlir cloud is t\$o niiles high tlie 
velocity will Ire doiilrle, nnil SI) oii in like proportion for other 
heights. 

This s a i i i ~  rrlativii l i ~ ~ l d ~ ~  equally 11 ell fc 11' nny otlirr system 
of units, f u r  ~ s a ~ i i p l e .  the space trnrerscd Iiy the cluuil image 
in 30 seconds nirasurrd in nii l l i~iieter~ is tlir velocity in k i l (~ -  
meters per hour t ~ f  a cl(iod 1 k i l~ imr t r r  high. 

I n  ordrr to olitaia tlie velocity in  meters 1)t.r secoud 1 ~ 1 1  the 
basis of a cloud 1,OUO meters high, i t  is iircrssary t ( J  time the 
cloud for 25 seconds. One-third the space traversed on the 

give very fair idras of the nctii< Y 1 velocitirs of tlir l:1(JlIdS 

iiiilliiiieter wale of the inirrur is then tlie velocity in meters 
per second. 

Thrw explanations show the advantage of exercising a 
proper choice in srlwtiitg tlie diiiiriibions of tlie parts of the 
iiephoscrrpe, and how simple the roiii1~iitation of  actual cloud 
veloci ties then Ixcoiiies. 

c)wiiic to the slow motion uf the cloiid images in some 
tabes, tlip rairid niution in others, or the rapid cliaiige of the 
P I ( J U ~  fairiiis ill still utliers, it  may nut alnuys Ire 1iossihle to 
~ I J W ~ W  the lii(Jti~Jl1 for just tlie specified time. In siich casea 
thr time niay Ire lialvrcl c)r dtI11~Jlrd for esaml)lr. At any rate, 
th r  mrtlitnl uf tilJservatioii untlinecl aliore forms a good basis 
for qn t . r a1  u (rrk in 01 pp:xrp I i t c 1 ()I[  d vel oci t ips. 

Tlir relaticIris u hirh ~ r e i i  the actual xelocity (Jf R 

L'1lJII(I aud the velocity ( maqe 111 tlie iirplioscope are 
I~r(iug!it oiit in 111lJrP &tail ill thy iol1I)niiig ~sp lana t ion  : 

Tht. c ~ l ~ ) ~ i d  is bll1qwn'id tu niow 111 a htiriniiital direvtion, 
siich :ib .-1 B in tlir dingram. Its ininye iii thp horizuntal mir- 
ror. J I M ,  sightell i r t  rrfPrrwe to tlir kito18 r, traverses tlie 
sl'al'e (( h. 

A B Let A' = s1)aw tru\rrsed 1iy the 
clmid iu tiiiir i ,  aiid 1Pt I ) )  = space 
traversetl ~ i y  the iinnge in tliP saiiip 
ti n i  c. 

Let H =  hriyht o f  cltiud aliove 
tlie point P: Irt h=Iiright of lruint 
P aliove inirror : alsir, let T'= VP- 
lurity o f  thr  cloud. Nuw from 
thP princi1)le.e of  itieclianirs : 

' 
/' 

~ s;l'acr - 84' I =  . - 
tlllle f 

But froin the properties of the 
siiiiilar triangles PA4B and h h ,  
whose altitudes are H alii1 h ,  re- 
h p r  tivrly, 

((0 H ri' = T I )  rt 
Introtluciiig this in the eqiiatioii R J I O V P  w e  hare for the gen- 

- I ) )  H I= 

lye can now iiieasiire the cluantities enteriiig this eqiia- 
tiuii ( ( I )  i n  any units whatsoever, acccir(ling as  we desire to 
exprrsh the velocity in ( 1 ), miles per h ( ~ i i r :  ( 2 ),  kilometers 
per ht~iir ; or ( 3) ,  meters per second, etc. RIureover n e  can 
select siich ralups I J ~  t and  I t ,  and enil~luy siich uiiits of iiieaa- 
ureiiieiit for I / )  that for R convenieilt height (H=oiie mile, one 
kiloinrter, or 1,000 nieters, for ~ ~ a n i l ~ l e )  I '  may Ire niade 
numt~r ica l~y  e q i d  to ) I ! ,  (JI ,  at niost, the two shall he in soiiie 
such siinple rplntiuu a s  I-=$ I ) ) ,  as  a1re:iily fviiiid. 

The c~riii1nitatiuiis Iiy \I hich these restilh are .ol)taiiied are 
given for the separate cases, as follows : 

1. For velocity in miles per hour. 
111 fill cases i t  will lie iiecesmry to ~nensnre t in seconds, and 

11 f o u ~ i d  mist convriiieut to n i r a w e  lroth ) I )  atld h 
in niillini~+rs. For miles per hour in the case of a C ~ C J U ~  1 
mile liiqh, u P must cvnsider thn t therr ar- 3,600 svconds in 
1 h(J11r. In this cnse q u a t i o n  ( 1 1 )  map I I P  written : 

m i l  eqmtion of velocity : 

t I1 

Nom k and i / /  may lip meah.ured iu any units so long as the 
saiiir unit ih rn i l r l (~yd  for IJUth. Rlillinitqers arr therefore 
siificieiit, aiid it) is plaiii that if iir iiiakr t ~iiultiplied hy h= 
3,600, we shall h a w  tlie cweediiiglp coitvrilieiit and simple 
relation : l ' = r i t .  

This is accomplished If we take t=30 secolids and h = 120 
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with the nephoscope. Fur this 1)Url)CJSe tno  stations ma!- l i p  

established within sight of each other and a t  a k n o ~ u  dis- 
tance apart. A mile or more is iiwrssary for high clunds, 
but for n~phoscopic observations upon clonds of nioclerate 
elevations n less distance hetarrn stati i~ns limy lie fairly sat- 
isfactory. The zero points of the qracluated rims of the 
nephoscopes had ]Jest be set psactly on the line betweell the 
two stations, althonyh this is not necessary if the aziinuth o f  
this line is taken into acco~uit. 

mm., both numbers fortunately are very cunvenient a n d  suit- 
able for their respective purposes. 

2. For the case of kilometers per hour, i t  is plain that in 
t,he same manner as in ( 1) the ecliiation of velocity loecciniw : 

3,600 n i  

Tl, 1‘ in  kilometers per hour= 

the chiud. (kuera11y, the strings will h i 1  to intersect, which 
means  t h t  the two ( J ~ S P ~ V P ~ S  were niot looking a t  the same 
point. If t h ~  cliscrrpaticy is not too great, the height of the 
cloud may br iiirasnreil froiii a poiut midn ay I letween the 
strings where they are nearest together. 

The averages of sever:iI oliservnti~~iis arfi nrcessarp to get 
fairly qoncl altitndes. C+enrrally, huwrver, i t  is necessary to 
empluy theotli )lites ill order that  the aiigles iiiay he measured 
with grentrr ticcuracy sild pht~tography is called in to obviate 

and that here again, as  before, T’=M, when t is 30 seciiiicls 
and h is 120 mm. 

3. Finally, fur  the third case of iiieters per second the 
general equation of velocity heconies for a cloud 1,000 meters 
high : 

1- in meters per seconct- In 1,000 
t ir 

tions bhdl first decide upon sonie particular cloud, or spot on 
the cloud. to IJP nieasurrd. Telephonic cominunication is 
quite intlispeiisalile for this piirpow. IVhen a mutual iden- 
tification uf a s p  it has IJreii reached each ohserver measures 
ni th  his 11eplioscope the altitude a n d  azimnth of the spot a t  
the saine riioiiient of time. The iiiatheniatical coniputation 
by which the height of the cloud is deduced from tiuch ohserva- 
tigons is r a t h ~ r  coml)lrs and need not he givrn. The height of 
the cloud may lie cl~terniiiied in a iiiechaiiical way, as follows : 
Lay (JE H line on the f l i ~ ~ r  having a length corresponding to 
the dibtniic+ Iwt\\eeii tlie stations. A scale of 1 inch to 100 
feet nil1 lie convenient. Tack strings to the floor, one exactly 
at each eiicl of the Iiue. Stretch these strings 1113 through 
the air so that th r  angular alt i tudl~ ahoyr the flour cwresponds 
to the altitudes ulitaiiieil from thr (JlJserwti(J1iS uf the two 

NOTES BY THE EDITOR. 

THE NEW ENGLAND METEOROLOGICAL SOCIETY. 

The EditorLhas received from Prof. Ij3-1. RI. Davis, Secretary 
of the New England Meteorological Societ,y, n iiidice stntiiig 
that  the thirty-sixt,h regular iiieeting uf the S0ciet.y ~ n s  hrld 
a t  Boston 011 April 35, 1896, a t  which, after reading a iiuiii- 
her of excellent papers by notch, Fergiisson, Clayton, ant1 
Very, t.he clnest,ion of t.he clissolut,ioil of t,lie Society was (?on- 
sidered. The Secretary reported that- 

Thirty-nine members of the  Society, not present a t  thismeeting, hail 
sent in  written ballots, 22 IJeing in favor of dissolution, :t~ii-l 7 i;: the  
negative; a number of members not. voting. 

1. That  when this meeting arljonrns, it. adjourns a h + !  die. ani1 that 
the Society he thereby dissolved. This motion XIS carrieil by S 
aflirmative againt no negat.ive votes. 

The following recommendations of the  Council were then voted: 
3. That not.ice of t h e  w t e s  of t.his ineetlng be sent to all meiubers 

of the  Society. 
3. That any unespenrleil balance remaining in  tlie treasury of the 

Society, after t.he payment. of its i-iljligationj, lie spent, under t h e  ilirec- 
tion of Measrs. W. €1. Niles, W. &I. DRYIS, and R. de C‘. \V:trd, fur 
some meteorological purpose. 
4. That  notice of the  clissoluticm of t h e  Societ,y be forwardeel for 

nhlication in-  the  U. 8. MIJNTHLT \ V E A ~ H E R  HEVIEW, New Engl:tnd 
Elimate and Clrop Bullet.in, Smerican Journal of Science, Svience, 
Nature, and the  Neteorologiache Zeitschrift. 

5. That  any undistributed copies of the  Society’s iiivestiqttions be 
present.ec1 to the  Astronomical Observatory of Hnrvard College, to lie 
disposed of I J ~  gift., exch:unge, or other&-ise, as shall seem most ailvis- 
able to the  Dire(-tor of that  Oliservatorg. 

6 .  That  any pnhlication hereafter received, ntlilrestied tu t,lie Society, 
shall be presented to the l i h a r y  of t h e  aanie Observatory. 

On mot.iun, the  Societ,y ai-ljourneil &>e die.. 

I t  was  t.lien inwed:  

Almost simultaneously with the ahove not,ice coiiies the 
news that  the American Meteorological Journal will he die- 

continued with the coinl’letion of T’olunie SII. We have 
here t w o  evente that  mark a n  nnfortnnnte epoch in the his- 
tory o f  nieteoro1~)gy iu America. 

Thp SIllJpOrt of the .Innrnal and the Society has, perhaps, 
heitvily upon a few 1)ersous to whoni all must be 

r their faithful work. The dibcoutiriuance of both 
leaves a gap that ~ iuyht  to  he lmiiiiptly filled. Meanwhile, 
the weekly journal, Science, ha@, to a limited estrnt .  openpd 
its columns tlo c~omninnic~ationa on metrorolngicahgul,jects, 
t ~ n d  those nieteorulogical ohservers who desire to extend their 
knuwleclgr I J ~  what is going on in this hra~ich of science will 
have to w x d t  that l)eriodicnl, as it is the only one in Amer- 
ica that now gives prominence to this bl1t)jeCt. 

MEXICAN CLIMATOLOGICAL DATA 

I n  vrcler to extend the isohars and isotherms southward so 
that the students of \leather, climate and storins in the United 
States may properly appreciate the influence of the conditions 
that prrvail over RIesicw the Editor has compiled the follow- 
ing tahlr fri)iii the bi l r t ina hIens11a1 for January, 1896, as 
pnblislied hy the ( ’rn tral RIetenrological Oliservatory of 
hIrsicu. The data there giveii iii metric nieasiire haw,  of 
cciurse, lieen ctmvrrtrd iii t u  Englidi nieasures. The har~~nie-  
teric iiiritns are a s  given I J ~  iiierc~irid lwv~nieters under the 
influence of local qravity a d  therrfore need recluctiuns to 

rnvity, clrpendiiig upon 1)oth latitucle and altitude; 
cr of thP latter is rather uiicertain, lint that  of the 

furnirr is ~ r l l  kiiowii.  Fur  the sake uf confurriiity with the 
other data pulilishecl in this REVIEW tliese Correctious for 
local gravity have not IJeen applied. 


